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33S IF
K
IPSF(KKI -PSF IJJI)	 _3304.337.3301	 TRAC0614
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GO Tn 96 TRAC0634
C rr•rrrrrrrrrrrrrrrr•rrnrrrrrr•rrrr rrrr•rrrrrrrrr
 rr• 0..0 rrrr••.rrrr rrrr TRACOA39
C •rr•r TR[F •AILS 111 TN Not1 FS AL OME - •RITE BATA. 60 TO NEKT RRORI.FM •rTRACOA40
C rrrr• urrrr•rrr.r•rr•rrrrrr••rrrrrrrrrrrrrrrrrrrrrrrrrsrrrrrrrrrr••rrTRAC0641
400MITE/6.9200/	 TRAC06A2
	 30M IT[16.92101 (CdMMNINEKTIItl. 1 w 1. NMFL 1
	 TRAC0643
RNITf.41A.92201 (GATENM/FLGArP(lI)• 1 • 1. LI	 TRAC0644
C •rrrrrrrrrrwrrrrrrrrrrrrrrrrrrrrrrrrrrr•rr•rr•rrrrrrrrrrrrrrrrrrrr4•rr TRACOA4S
C	 TRAC0646





s10 t1EAO1S•91061 Tt!It I"m 	 TRACOASI
IFI T[M3NR .f0• ENop" 1 Gn Tn IO	 TR6C66112




C	 ......••......•...••••r ........................................... TRACOAST
C	 TRACO65A
C	 SIRMn1n IMF RAMOU	 TRAC8609
C	 TRAC666A
C	 optolowvS► 	 TRAC0601
C	 CnRw/ITEa UNITORMLV nISTRIIUJTFn RANnT1R RFAL N111 1410111 1.4 11FT9EFA1 TOACOM2




f	 ... 1 1.	 ► •(N	 /Nlw.	 „\I`•	 A ♦	 It.. ..I AN	 14to1	 N	 . : •ylrilY	 y„YNF1+ Warn ^0,4
(	 44n	 VRIII 1Of f ',	 A	 NI •
	 %041 1 './ w	 AI,- I, ► At	 "AN, •. IN	 N11MH . 4 • T4ACl1^.r
C I  AC 0"A
T.6C Ohhl
C	 CALL	 61AN11"114. 11.1rLi TPAC0^0,R
IwAC'IAA9
'	 1•. \Cwll'1 I,IN
	
•.	 .^611A Y. 	IF .+•, IwAC I)0,7n
I"w
	 110	 0, 11	 1	 ► Nl III v	 Ir•I M11\I	 ,	 NIAIN	 ANY	 (II)1-	 INTO	 ,f 11 T1IALIIF,71
N 	 M4/ ,J	 n 1104	 •. INI	 ,14	 L. 1 I'•I	 1'..	 AI	 I.w	 I ...	 ► 14 1 .1	 1	 N 11•1 • TWAC0.17
`	 11	 1..,1„11)	 11.	 IHI	 1 1 61E VIM, • . VAI	 111	 111	 IV	 'IMVI, TI	 '1	 I,V	 TIII	 . TPA - 1) 01/1
\„•.w„'I INI • 146('1.76
'	 1 ♦ 	 -	 •	 .t. ♦ I,1
	 TAN1	 INI) (:/ M	 •.A^^ ­••	 NI,.',4f w	 610 . 11^I III ► I1	 11 1 4	 1.,	 AI	 A I INA( nh7•,
'	 INTN1'	 1,1	 1r.I	 .IIHN'N111 N'• 1	 IS 	 .A'l..	 ,I	 Ir+1 •,	 04'161111..	 11 IIIACIIh Ih
`	 N•	 I W,	 N	 //' N,	 Ay11	 /.	 ' Tw AC "1 77
' 1 NIh11w6I 1	 r I	 •1w1 .... T1 ".	 . 1 1-4 1 IN(	 VI 1 1041. T.6Cn ► /R
IN	 THI	 44t, 1	 1	 I	 I.0 II+ACOh 74
• I4A( 16,40
r	 4. 614 • ,41( IwACn^041
1111	 \„16..1„1
	
IN.	 I	 '.V11	 I'	 I 111•	 M/ Ir II I4 AC nI.N7
1 1N •	 rlll	 .•I I, 1. e	 .	 Ir 61M'. f-IACnA.I.I
••	 1	 1w	 ..	 I .	 AI INC. 1..A 1'10,84
Tw ACOh"s




t	 .,	 r	 .,	 ..	 ,.	 I 1v	 1+••,	 1-11. 7  AC 1).v 11
I	 .: ANT	 I'	 A I	 I' TWAC0691
I. ACOn97
C . . .	 .	 .	 . .	 . . .	 .	 .	 .	 . . . . . . 	 . . . . .	 . . .	 . . . . . . . .	 . .	 .	 . . .	 .	 I	 . . I	 . .	 .	 .	 . . . .	 . . . . . . I...•• T W A( II h 4.1
C TI+Af 0696
A NN.. U.•'IN .
	;A•I^ 7-A(1019,
iY	 --	 Ia	 •	 .. TWA(uh96
``	 1 1	 I1	 •	 ?1 .. 7..M 1x.67	 • 1.+A("1.9Y
=	 Iv f4hcofh 4,4
r.- TOWN IPAC-1170I
NO IwA(: 1,707




MALT I-1	 1w(	 .I II4WO	 I1Nf	 WIL 1. T"In/0'^
C	 4r.ATFSI	 1•	 P.	 AI'	 (.'1I	 CA.+11\	 1. 1 .I	 1.0111 1 1. 	 1 1,1_1,	 ,r'	 I,I TPAC1170f.
C	 •I	 AST-	 I AI()I,
	
1 11	 ,. I 'IC 1 T(+ACn7n7
C	 I TwFF I	 I.	 CAL,	 •	 3 •	 ANTS 	41 1 .1.	 ► P	 W .I.	 1AT11	 WHO N	 •I• ' TPACC7nn
C	 CHAN(,, • .	 CNFCK
	 w.1• I . ATI- 1 	AWI'	 T•	 IS-
	
-11.	 1. 141.11.1	 Tvr 1. ACn769
C	 T4AC1	 A	 FAILIU	 C'IM► • ' ,r NT	 l l•lrll	 AL_	 F'f • 	If1'_1 TO. )('I171n
C	 .•A1 HS	 II	 THI	 I' l l, Tu ACn711
C.	 IT.-ACS' 1	 1•	 CIIANC..	 1A1„'.	 IIF-	 1 I+	 ,.,uPf1NF NI\	 6'1'1	 T',ACF TPAr,:71J












C COMONM IS	 Cn610014 41I NT	 'JAMES TRAC071A
C CDMPST 41 CnMOfINRNT	 %T6TU1 MAC11717
C Cn1IT IS %UNSCUIDTS nF GATES PPn NY A C(M1P(WW%IT TRACB'71A
C DATA is wnwKING AR ► A TRAC0TIR
C PALSP n 	 .G•	 -	 SUCCESS OIL AC. TRAC4716
C GATE MM P GATE• NAP S S TRA10Ti 1
C GATPST • GATP	 3TATIlS T04C07PP
C GIP( •.1)PS111MSCRIPTS M GATES PIID TO A GATP TRACA7P3
C (..1f•SUWSCNIPTS OF COMPONEMTS FP(1 TO A GATP TOAC0714
C GOUT n $410SCRIPTS OF GATFS FPO OT A GATP TNAC07R%
C GTTPP. IS GATE	 TYPE	 - 1)R.	 &640• R•1. TOAC07RA
C ICnMPP W SUASC41111O T	 nor	 Cn1AHNWIdT	 TNAT thin MIT	 PAIL TRAC111717
C ICOMPT W SUPSCMIPT Or C(~It AMNT THAT PAILPn TRACR7PA
C IN" is FLAG. DIN M4: A941, TREE WAS TCWWFD M.CAtMP M 01 GATP% TRAC0710
C IMIMT IS PRINT FLAG. (111 n PNI`4T GATE CARO TAMLP TRACI1736
C IRI IS SUNSCRIPT% Of M.I. GATP% • M%1TtnN IN FtTEMM ARRAVI TRAC0731
C IRIIO IS FLAG. ON 6W ANS TMEF 	 1% MIND TRACFn MPCAUSP nP TOAC07\1
C CHANGE O4+	STATUS (16- 141	 GATE TRACR733
C 1T4ACF n 	 0.	 P 14TUT	 TNP F ... Mf)T 0.	 PMTRY	 TIIACP TRAC0736
C III IS WO	 IMT ► GtR• 14 1)M LESS 01C.ITS.	 INPUT	 In .WITAIM VI O L TR4C073%
C Iv 6 nOn IVTF.GFR NFTUNMPn PYnM RAMOU TOAC07306
C R is FLAG. MCI. ('► 	 GATE MANES MEA11 IM %n PAR TRAC0737
C 41 P FLAG. 18). nP 04.1• ,ATFS RP.An IN %O PAR TRAC07311
C Kv is F LAG. Nn. OF COUP. /1AMR INPUT IN ERROR TRAC0739
C K9 n FLAG. ITO. M GAT P.% WITH INCnRRFCT TYPE CLAW TRAC0740
C Kill is COUNTER OF RI GATES BEING CHPCKEO TRAC6761
C N IS MAKIMIW 011II4464P'R OF	 cnsopfwelATS TRAC0741
C M IS MAXIMUM NIw6RtR DO GATCS TOACOT43
C NC OMP 6 11IIMRSR 0► COMPONENTS INPUT TRACOT4116
C NG - NUOWR OP GATES INPUT TRAC07A9
C 114.140001P SURSCNIPT nP GATE 00 COMP. TRAC0766
C (EVtMIn WFLATIVP LATEMAL POSITION M GATP/COMP• TRAC07a7
C (MJ	 IS USED TO KEPP TRACK f1P TRACING) TRAC07AR
C NMI is 6AlMRRR OF 04 .2. GATES I NPUT TRAC0740
C NI n MAl(lmuo4 NIN•RPN nF GATES FFn MT A GATE CM COMP- TOAC0711111
C 041 • MAt IMll14 NuMOEN n► GATES nP CnMP. FEn M A GATF TRACOT%1
C 43 P MAXIMUM WOMMER OF 0 .1. GATES TRAC67SY
C VI a	 INPUT •J• RORARILITIFS ASS e)C. WITH 0.1.	 CATIOS TRAC07%3
C PIN is VRORARILITY 11F M.I. GATE 	 INPUT TRAC07S6
C PSTAN M PRONAfIILITV USED TO SET PAIL CHANCE (IF R.I. GATE TRAC67114
C R 6 PRMC7MFNT	 1R• TRAC07%6
C RICH is MnNAA1LITV nP PAILURE FLAGS FOR 1111.1. GATES• TRAC07417
C IF 41.400% vANI•rLE	 IS THAN MnVIARILITY.FLAG IS	 •TRIM• TRACR7SA
C OTHtNWISF.FLAC• a	 .FALSE. TOACS749
C RK P PREVIOUS .o. VALuc TRACOVAA
C TOP n STATUS OP TRPP TRAC0761
C TRUE. P	 . I .	 - FAIL FLAG TRACR7A1
C TvPS n GATE	 IVPF 104 GATE JUST 9EAO IN TRAC07A3
C WTI P WEIGHTS TOAC07A6




	 ....•..•...	 ...	 ..........	
...a•.•.•...... T4ACn7An
c lulfn 7A7
SHAM-`IIT IN ♦ 	 Too-	 IT11P.	 I(	 ^MPI.
	 I • J.1	 1 IPAC M 760
I MP(. I C I 1	 kf AL •A	 I A-..O- I I IkACn7A1i
COMwIIN
	 /MT w f.F	 11 TI 1141.




I , I l Ino). TPAC077n
1	 •III 1111•	 u.	 Ik If 10	 1•	 14.	 ..7.	 IT.'. I: n11n 1.
	
lI • •1 u\tllnnnl. 1kAC0771
7	 GA I.\1 1.'1001.
	 1+1( •4 1 Inns IkAC0777




	 I	 COM6 1 \1.	 GA If ,, 17	 T'	 •	 ki(•• 7.A(n774
k• At
	
.	 .'	 LAhI.	 TI TL' TuA(n77h
00 At 	 .	 •	 41\TA1. 111101•
	 P1 1 '•	 T.1	 •	 4• UTAC077h
I NT't,.k	 .	 A	 w w ill 1'000, 1. 1.	 (,I ^1 1 u1In. «^7)^ 	 r1nIT 110no.r.1 TuAC0777
I N I.	 ,.F«	 .	 7	 U,IV r1.	 I7L`.	 II-.	 `I'I.
	 I '1.	 .^• I WA( n174





I ,u.	 A'	 •	 YI	 /	 t	 ,	 4 , • u 1N T4 .	 1 k..	 ^	 •	 '1 1 /	 TuACn-1Nn
n ATr	 r,..	 4 P-	 /.	 1; 1,%$, 	 .	 :•.	 .	 , TPA rr-1NI
1`A TA	 w•	 N.
	 NI •
	
r	 •	 N	 /I	 ' 1 1,	 -00 Tk4Cn7.;,
lu Afn'ol
114 Al .	 fl T«Arn •ter
1 It 	 117rh












NF*	 ,.	 v4t	 CAI	 Ahl)	 n 1	 1	 -.,I	 I "ll	 Al	 l	 1..1,	 r• ^ I I 	 r , T' ACn 7'17
•. l:•A C•174t
L-----------------	 ------------------------------------------------------ To Arn794
I ' ' 1	 .	 I= 1.N r1 To A'n79,
PSTAk111	 a	 11 1111	 -	 H 111AC1 ­44'
70	 n T 1111	 PIIl
	
/	 V • , I A.IIl 1,Arr. 7.7
1 ♦ 	 -	 k T4 n: n7V•
c-------"----------------------------------------
	 '-------------------- In Afr,?4-'
C ia7.InYnn






r4	 -	 I 14 (,r nl..na
31	 (.ALL
	
G•:UU	 l	 IX.	 Ir.	 7r1.	 1 T-It"Imn$
1Ii
	 Ir I	 AC	 nh
NJT	 -	 Ikl 1h4. 14A(nwn7
I F'I	 rFL	 •L 1 	,.5IA-(941
	 1	 ',11	 It,	 1 1YAr nYnI1
1'	 1	 . +"11.	 '.1. ' 4 1K r.1	 )	 G.	 .(1	 4 1uA( nor,V
1•IC. • tK41	 =	 .FAl
	 S 1-. TPAi n1•In
Ir	 1	 IIT.	 f.ATF 4 .TIN	 IT	 )	 (,11	 111	 1'. TPArn•I 1
C----------------------------------------------------------------------- ikACAA11,
C Ik Af r,Y l {
r	 'Ml.'t.F	 W 	 1,AT1-	 1. IA I -	 F11-	 11.-11	 I	
















C.A IPST( •^.ITI	 r	 ,f At- s` • T.► 4rd ► 1 ►In
InI P 	 n 	 1 TAAC6AI n
NJ 	 11	 It	 GuUT INJT.II TOACOn 10
GO In 3na TOACOAtO
c
TR6cOOf1
1P IP1	 RICMC'c41	 )	 no	 In	 1S TOAcOO1f
OIC.+IK41	 n 	 .TAU► . TOOcOR7)
IPA	 GATFSTINJTI	 )	 Gil	 TII	 111 TIIACOi1J14
NJTI	 •	 GININJ7.1.1I 1RtcOAfS
C IF(	 NJTI	 .Fn•	 O	 )	 NJTI	 n 	 61111.1.01.1 •21 TR&Cook#&
IFINJTI	 .Fn.	 01	 r.n TO 34 TRACOOft
I P I	 NOT.	 GATPST(•iJT11	 1	 GO TO	 ]S TRACOAPA
C------ ---------------------------------------------------------------- TOACOR>' n
c TOACORSN.
c C71AN41- PI	 GATE PPnN PALSP In MOT AIM TRAP TOPP	 TRACOMAI
c ►RACOOI!
C---------------------- ------------------------------------------------TOACO433
37 C010T INU! TOAC6034
GATFST(14JTI	 -	 •Tall!'. TOAC6113%
IRIF	 •	 I TOACOASA
NJI	 11	 •	 GIIUTIA7JT.11 T.L00017
C.Tn LS TOACO834
34 NJTI	 - RININJT.I.s1 TRAC04740
IP(NJTI	 .01 0•	 ICCIMOTI	 GO Its	 31 TRACOO40
IP(CnRPST(NJTI))	 G0 TO 13 TMtC4104I
TOACOR4tc
J% IPA	 AMT. T0O 1 GO In 77 TOAC64411
TOACO044INN n 	 1
IKTUON TOACO04S
77 IPA	 K• .GF. 401	 )	 GO In 40 TRAC0646




40 NJI	 I 1	 •	 Cn11T	 ( ICO1WPT .I I TOLCOAAO
SNI P 	 n 	 IT TRACOSSI
414 JI	 n 	 1 TRACOO%T
jr n 	 1 TRAC6611
SO NJT s NJI J11 TOAC06S4
IPA
	
GATFST(NJTI	 1	 GO TO	 110 TOACOOSS
SPA	 GTTO6ANJTI	 .PO.	 440	 1	 Gil TO 70 TOACOPS6
IPA	 GTTO[ANJTI	 .PO. 41	 1 GO TO S1 TRAc0637
IPA
	











GATFST(NJ(Jlll	 n •T MJF. TRAC4664
NJT n NJ(J1) TRACO616%
GATFSTINJTI	 n •Tlf.w. TRAC06AA












~---.-------- - -- ---- --- - ----------------- - ---- -- -.----------------·-----l f~ . r n"hM 
C ' u l' r .• '" ' ~ . c n~"q 
, """r.o"',,, 
C C---------------- _____ _____ _____ . lWACn ~7' 
~~ ,\" ~O ,_, . ~ N' - ~ -- ----- - -------- - ---------------------T~ACO~7 ? I ~' ....,Jf . t) . ... ,) . I I1 I f 1 " ,I I 1 ."1 ,..~ T"" (0,",' .4 
1\0 en .... , . .... ... '~A('"O"., • 
... ~ c..a, .. "~Jf.JI)' • w' Ct4C I I T"& r Ow 7-' 
"' ''' NJf • ~ ~tf J I. TAA ( n n 7 b 
( •• " __ 1,,,,, . ., • • WI (Ufl' T. ·~ tn H77 
'''. ''' I C .... t. I Lill " I rt) 1 At w" . 
'''' .1 1\''' '1. I •• t t " 11 11 '''' . C O~ /LI 
f . I t I' I 'n 1 ·'" , 1I"' ", n 
~ - ---- ---- - ---- --- ---- - ----- -- ----------- - -- - - - - . _. - - ------- - ---- -- ---- -: :: ~ ~::~ 
T Q_CO-'ii 
I A CI ' ''''. 
,, _ _ ___ . ... _ .... __ __ ______ __ _ _ _ _ ___ _ __ __ __ ____ _ __ _ ._ .• __ ___ _ _ _ Il..Ilt L O .. wlI) 
"' .... , . fi T. (0 . "" . ' I ( . , ' t 7. ------- -------1 :.,,"' ,.. 0 ... "',.. 
, I 
p I I U 1 1... " .... q f • - (. 1 t • tA l t 
C 
1 ~ A r ' 1 ... .... 7 
, ' .( ., u p 
- ~ ----- ._--- - - - ----- ----- --- - -r t'AC n ~~~ 
. ' 'I P ll f\ ~ t I 
i l / A ( ,I P 90 
1 IJ A C f)A'41 
l -· ACORQ;;» (----------- --------------------- -------- - - - - --- - -- --- - - - - -- - -- ------ -- ~ ~r ~A~ ' 
..... J l em: I ( NJ f I I ) . I •• I 
I "" 'I , -= t""' , 1 ) (.' 11 1 r 
Fe .... " . .. rJ, , J I JI- ,"" I j ,I I I 
" 1 
I . I t tl , • ., 
,..1 I F e "-' J ' , 1"(') . l 'I ' fILoI P I I to' 1 11 I 'll 
"" I ~ C . " , 1 1 . ( . A l f-l ll l·JJ 1. I r,.ll ' 1 . ' 
"-I J1 :1: NJLJ11 
ca.T ,;'; TC ~'11 - , TU tlt, 
to" T f " 0 
lk "'( ()"'~Q 
1 " ( ("H,' Y ' ) 
I J... A ( O P I,j/, 
t I.J A r ,, ~97 
~ ", " C:(l AQ,.I 
TIJ A CI.-,Iol C)Q 
l~A (.Oq OO 
T :; l\r;OQOl 
T -o('" O n ' 
c------------------ -- · - ------ - --- ----- - - -- ---- - ---- l - Arn~f) ~ 
c 
c 
- L' ' · " 1 Nf'J I . f /010 1, 
c 
T "-I 4 C f"Qf) 4 
to. ,"\(" 0.,. 0", 
~ ..f A C OtlO" 
c---------- ---- ------------------------- --· - -- - ----- --- -·-------- -- -- - - rg A cO~0 7 
,..f} "~ J' • C. IN( '-IJe.J l l . t . " ) 
, ': ( "Jl . f-I"l . I Cn .... ; · T ) • T O t i ' 
1'" ( . ,.", 1 . CI I","H r ( . I ' . r; f' f 'I I ''''A · f')QOQ 
rJ J . 2 ' J J ( J I ) p "' ''' (t lQl(\ 
(A' . -,T I JT) .' ''' ' ' ' "To.J . rr.{'11 
hl1 I I ' 11 0 1" 11."1 r; I'\" ';;» 
~ - . --------- ----------- - --- --- ---- ------- -- --- - -. _____ __________________ ; : :~n~ :; 
T "tA {. , "", ... 
T A I no . ,.. 
--: .. &r ,., 1 7 
c 
c 
( .' . .. ," , ' 
c----- --- ---------- . - __ _ I "'" • I" 
'0 J _ NJIJII ' •• C.·I. C-----------------------------------------------------__________________ Tq.C .... 
C , .. ac .. " 
C ••••• CHI!C" G.T. "..... T •• e .... 
C ,cue"" C-----------------------------------------------------_, .. ________________ ,.ac ... . 
no ao I_I.N. ' .. e ... . I ~CGINCJ.I.II .!!n. 01 (;11 TO" ' •• e ... .. C I~CGA1 •• T'GI .. IJ.I.1I1 I GO TO .,0 'IIAC".Y 
"JT _ .INIJ.I.II , •• e ••• -
IP' .-0'. G.'~"TI"~TI I Gn TO ,.. raac .. .. 00 COIIflooue , •• e ... . 
e---------------------------------------------------------______________ ,cue ... , c ,.ac .. .. 
e ••••• c .. ca ~OIIeN'...... ,.ac ... . c ,cue".· 
c---------------------------------------------------------______________ ,..c .... 
.. 00 I .. 1. 1..... ,cue" •• 
IFIGINCJ.I.21 .In. 01 GU '0 ,.~ ,eac ... ' 
C IPI .NOT. COMP.TCGINIJ.I.,tl IGn Yfl 1M 'Ilac •• .,. 
NJT _ .INIJ.I •• ' ,.ac .. .. 
IPI • .0,. C~"TINJTI I GO TO ,SO , •• C ... . 
I .. eOllflOlUe , .. e ... , 
I .. ,,".'I~I _.T.ut. '.OC",I 
c-------------------------------------------------------------__________ ,.OC .... C ".C".· 
C •• 'P FlO ,no ~.IL!!n T •• C ... . C , •• e ... '" 
e-------~-------------------------------------------------______________ ' .. e ... ' 
II •• JIJI.II _ J' ' •• e ... • 
IPU-oI'IUTCNJIJII .1I • ..-!. 0 I Gn TO 1111 ,.ac"llI. 
e---------------------------------------------------------______________ , •• C ... . C , •• e ... , 
C -; ... ,~o ••••• "'T .,,,,,. ,C .... CP.IL.'" , •• e ... • C ,.ac ... . 
c-----------------------------------------------------------------------,.acIK'. TtI.e .... 
,.OC .... 
,.ac ... ' 
e t •• JI • JI • • , •• C ... • 
MJ IJII • 5QUT ... JIJI-ZI.' I , •• C .... 
JI • I ,.ac .... 
eo Tn ... T •• C~I 
c-------------------------------------------------------------__________ ' •• e .... C raac .... 
e •• Y' ~pn nln MOT P.IL ••••••••• , LP •• ' I •• ,. f. C~., ' •• e .... 
e O'D "'" ~.'L ,.ac .... e ,1tAC .... 
C __ ~_~_"" ___________ --------------------------------------------------------~ .. A? 
,. J' • J •• I 










.,~ '" ( .1 .· . r .. . .... l (,., , " ,. " 
I F «II . r;-O . , , f , ll 'It , • ., 
I F(\ .IH1 l fftltJtJI- ,' ) . J? 1 .~ I . nl r ... ,, \ ,.0 
.... ,J. J I' • r,n", If ~' l" ,' •• .• ". 
e . .. , ,, ", n 
,. ~ ~ ~ - ~ . f ( J I-') 
J I • " .. ;;. 
t .... 
" I .1' , 1. 1. I ' 
It , , 
, .. ( I ' , (. 1. ~ I , 
l' , II . ' () . C' , •• • I I , I A ... 
~ II 'j I • ( .01 111 ( ' ''''''''11 '. 
" 1 1 4\ 1 ~ 
, .-. ,.. .... . 11 I I • t.lltd \ 1 ,'1110.4 . '1 • of I 
, • I I ' I I II' . ' • 1\ I '0 " 1 11 , ' ,I 
,,' . , ... 
I ' At . • """. " , I, I • I \. II 
111 1' • • I I " , .'" 
"urn-nn 
rIolACnq", 
' ~ ' cn 'l":J 
'''ACOQ?' 
, • ., A(nQ"6 
TUA ( n Q,,, 
, ~ .. cnQ'" 
,.., a ( 0 ) 71 
T~'(nQ " " 
, ./ A (' n '41 t , 
' IJAr "~M n 
T ~ A (04 104 1 
I ,/ A ( f'I ' f I. ;» 
1 •• 1\ 1 n r . .. ~ 
I ~ I'I (" nq W /4 
1 .. " ,- Of) .. ..... 
' ~/ " r n Qlil.h 
1 . li e o<.l H7 
1 ... A r 11 "'1it ~ 
, ... to 0 " fl 
1· I, 4 ~n 
• • \,.,.. .. ~ . . .... T ... ,4Q 1 
\, . .. .. . .... . ' . ~,. ,' .. .. . I . " . . .. "" ' . • "' . , •• ~ .,. 1'1 " *"' (' .1 ., r () Q q ? 
, ". 1 .. ... , . ,). ,," I t . ,e." '. I f r h o( . ; 
1 '~""O QQ 
'I ,, (" OQ Q,. 
, .. A ~ () .,, \01 ' .. 
t • .: ....... .. ,. .. .. t . . .. . . .... _ 
... .. . ... ... . . 0 
~. "" .. ~ .' •• 4 ". • • ~ ." ... . . .. , •• 0( 1 . 1'.': OQ 9 ,. 
, " ........ .... .. .... .. . .,. 
I 1 .~.\ ~ . - I 
1" 1' " 
I ' I 1 ,l "'~T . "' ... . . , ) c'" I t ) 4 ( 
C'I " .') ' , •• C' C' ~ ''' 1'I~ • • •• t ('' • •• ~ 1 1. tl C n (J Q 7 
1 .. ftf n t ~4J 
I. ( '" ...,~ l~ 
1 ~ t. ... I noo 
\ . ' .\ 1 ' 1 I t t "'I ,..I~ . r • d ) h i ' ' '1 .. r, r T ~ ... r IOOI 
- --- - --- - --- - - - -- - -- -- - --- -- --- - -- ------ • • - - - - -- ---- - - --- - - ------ ---- --T ~' , t OO? 
l l ~A C IOO J 
C ,," I I ' J\I,.. , 1 ~, "' l H t· · AI_ t t . Tt-4A'l 1 "- ~, 'r C f C) I ' ''Ct OOlo 
L flU,' T ~"= t II · " .... 1/ ... ' . (; Ar .. " "''''v I I C HA ... " ... . 1 If l '."Clle; . rt;~ . ( I O O 
.. 1 . . ... p .. . ... ; 1 I II rn j.. A L c;, · . 1:"A ( 100 ' 
( 1 :.. ,, ( I (\07 (----- ---- ---------------------------------- ---------------- -- ----------l UA(IOOP 
' J ( I ) = (nu l (1 <.11 ''''..11- . ' ) T U /. : IOO q 
I I - t 1 'J .'( tnt " 
.,) ~ 1 l ~ A C IOII 




r ~ A ll .. ' ' ) l QAC tOt ,> 
c--------------------____ ___ ________ __ _______________ _ - -----------------r J . ~ IOI 'l 
C I,Al l ... If''l JCJlI 1 - . " AL ~ ~ . 1 ' .. .. ,..11)1 .. 
~ J t " ,C .JI J f ;.J t. 101 Q 
h A' r ' ''I Jll _ . '1'0 1 .t . r .JI\ c lni"n 
Gn ro 3?ft ' •• CIO" 
C-----------------------------------------------------------------------' •• CIO.' 
C ' •• ClfI'l 
C '0'1' CO.'I ..... CHECIl .LL CO.TI' • ..0 C~III'!> • '<to TIt ".,~ '."CIO •• 
C '."CIO •• 
C--------- --------------------------------------------------------------' •• CIO •• 
sa. ~ - 1II~IJIl ' •• CIO.' 
C ---------------------------------------------------------------, ... CtO.~ C ' •• CIO'. 
C ••••• C .. CIl " .. ,!!,..... ' •• CIOSO 
C ' .... Ct.SI 
C ----~---------------------------------------------------------'."CIO~ 
DO SSO '.1 .... ' '."CIOlS 
I~U.IIIIC~.I.II .10. 4) , Gn '0 '.0 ,.ac,osa 
C I~C ... 'I"IGIIIIIJ.I.I', ,GO '0 .00 ,.ac.0'5 
~~T • GINIJ.I.I' ' •• CIOlO 
I~I ""."1111.1" , GO '0 .00 '."CIOl7 
sse COIII'I~ ' ... CI03. 
C-----------------------------------------------------------------------' .. CI034 C ' ... CI ... 
C ••••• C .. CIl CO_OIIIt!III"I..... '."C 1 •• 1 
C , •• C ... , 
c-----------------------------------------------------------------------,.actO.J ... Df) SM I-I .... 1' •• CIO •• 
I~IGIIIII~.I." .fO. 0 , GI) '0 '1'10 1' •• CIO.' 
C I~'CONPS"GIIIICJ.I.ZI' , COl' '0 .00 '."CIO •• 
N~' • GIIIII~.I." , ... CIO.? 
I~I C~TCIII"" , GO '0 .00 ' •• CIO •• 
... C.,..'I_ ' •• CIO •• 
Me ... ,."c.,. • .,Al.M. , ... CIO'O 
c-----------------------------------------------------------------------'.aCt •• ' c 
C 
C 
, ... C I liS' 
'."ca"',s 
,. .. C 101t. 
c-----------------------------------------------------------------------T •. CI •• ~ S70 "'.11.11.1' • .I, 
1"'Gn"'C"'J'~I ,.1' .tW. II , c.n '0 S.O ' •• CIOItO ' ... CIOO? 
c-----------------------------------------------------------------------T •. C.O.~ C ' •• CIO •• 
C ' .. I '_0 ... .. M' , ... Tn ....... 1110' ".",.0' ' ... CIOAO 
C '.ACINI 
c-----------------------------------------------------------------------'··Cl .. , 
C 
Me .II • ~I • , 
N~I~I' • &au1'INJ'"'-''''' J' • I 
en ,n s.o 
' ... CIO'" 
' •• CI 06A 
, ... ca."S 
' •• CI ••• 
1' •• CI."? 
, ... C I 0'" 





W-., ' .. If-..... ,.'. . ':i'I .. ~ ~ ~- .• '" - ~" .'Iv, • - - , - , • • '.,., 'Jj. "~ Jo' ' ," ,w;. l:l ,. ~ ." I." '- " . , , .,, ' '~; . ' 'y' " ',, ,', d$~i\t.~. , -~'¥,:~' \ ! :J '. . ",' . • :,.tl~ z., It.ll'i..' ;' , • . . .~ ~\'It' '' ~'~': _ . .... .. t~ " ~ .. , '~~ .. ' ,.~ ,,'" '~,.,. I..' t;: ' , f'ltI' ., - '.. ~t • • ' • _ , I .'·r .. ... 
r 
IS 
( . • t ••• , , . .. . '-AI " 
. • 't t " 
( c--- _____ __ ______ _______ ___ _ 
_no .. : • t , ' •• 
" . f' " '.. t t • I 1 
-, f'I •• t I ' " . '. "'" I I I I «I 
,. I q " 1 . 1 , , -
" I .' , - 1 , '" " " _ , 1 . 
... ~'t • I • to ' f' 1 
" '" 
-, I .' .. .... t •• t _ I I • I 
I I • I -
, . I • I . " . ' I 
" 
.. " I ' , . ... : , 
I' ' ... 1 ' . ' " . 
'I ' I , H ' I , • • I , 
I I .. \O..J , • 
I ' I ' 'I I I 
' I 
. .... , \ I ' , I I .. " , f 
.' I 
( ..... .. -
( .. .. ,. .. " . t _ 
• , I I ' ••••• ,\ , I' \ . , 1 to ' I . lIII ' t, " ', I I w . ( ' I'I ' ~ 
' '''' . ( I ('I , , 
. ... r, n I .. 
·- - - - - ------ ·--- -- - - -- -- f .- . r l " ' ~ 




, ... . ( • n 1 ", 
1 •. " t I " ., 
t "( I" "'" 
\ C I ., 7 '0\ 
1 AI ""' 0 
1 .. . ( , , " .. 
I . A, I IHII ' 
, I " • I ' .. , 
" 
I t tl •• " 
, ,. 
.. 1 1"'1 w, 
,. "" 
I I .. .. 
I ! "'" (~ 
" ' \4 1\ 
I ... A I " 
I. I I "", ? 
I I !lv. 
I fI, ," (. 
T- .' 1 ,,,' 
t o ' IH" II 
• • • •• • 1 " ,I ) Q / 
• " .... . , •• 1'1. 1 0..1 .. 
I ... , I -
" , . . ' . ~, .... ! I .. ", < I 'I "' .... 
.. A I I n 
r • • • to . . .. ~ 
. . ...... . I , J A t.. I I () 1 
I • • • "' . .. , . . ... .. . . .. . . . , .. . . , .. ... . .. ~ . , 1 1, .. ( 1 I 0 iJ 
' . t • ••• . ... . .... c ' ~ 'd· l l 0 i 
r · 1.( I 1 ,)/j 
I ~ I t I A I : l ~ \t " •• I . ... , ' • 
----- --- ------ --- ----- ---- --
- - ·-- ----I ... A f li n", 
i. A ( t i n" 
,. h C 1 1 07 
' •• .A ( 11 f"I p 
C 





.... .. . " .{\ 
,.tl ,,,, ... 1: , , " I 
nl l .... · n I - I . V 
"0(\ r' II ' I I , I' :: I 
,\,\ ""'16 J :: I . ~ 
,.... ' . .. nll T { , I , l l :: ., 
,.. . j ( ... " 1'1.", .. 
' \n , I {\ , :' , .'.1 
00 6.0 .1- .... 
10." '.1 ••• 1' - 0 
••• 10 •• (.1.1.2' - 0 
.. ---- ---. - --. - - - - - - . -- - -- - -- - -I I.J " I' II nt, 
f I , A ( 1 I 1 0 
I WAC I I I 1 
1 '"" AC 111 ::t 
, !.J A C I I 1 ~ 
t '-' '' ' 1" 4 
' ~ ' CI II ., 
' I, A' 1 I I '" 
T / " r 1 117 
1 •. 1\( III M 
" . ,'C I II .. 
r .. . c II?n 
flH ( 1171 
1 . .( . - 11!) ~' 




C-----------------------------------------------------------------------' •• CI'27 C ,.aC.12. 
C ~AO IOATE CAADS ' •• CI.29 
C ,.aClllO 
C ------------------------------ ---- --------------------,.aCl lll 
... ""IS ..... ~ND--.s, TY~. G.T~ •• P.NG.NC.PIN •• oa'all'.I-I... 'R.Clll" 
.. ~ ..... , •••• ,..... lll .. ~7.6. 8U_ .6" ' •• C .. 'l 
'~I IOAT~ ..... PRINT' GO TO 655 ,.ac •• ,. 
• .-IN' - I '~ACII'. 
50 TO ... '.ACIIJ6 
.5S '~I IOA'~ .~~. L •• ' • GO TO 750 'MaCIIJ7 
IP .... -c .IOT. A , .... 0. 5 . 901. END ••• 5 •• Oa'.II •• 1.9.16. T •• Clll • 
.. I ~~'U ......... , 'AACIU. 
,P' •• @o •• , GO '0 665 ' •• C'I •• 
C---.-.---------------------------------------------------------------------' •• C •• 4. C 'AaCl' •• 
C C~C. I~ G.'~ ... ~ H., ~E" .EGIITE .. O IN GA'~ ' •• CI •• J 
C .. aeoe _ •• ". .~ NO. S'eME .... ~ ,.,., '''N . ' •• CU •• 
C 'IIAC" •• 
c·· 
--------------------------------------------, •• C ••• ,. 
~ .... -1.. ' •• C.11I7 
I~. lOA' ••• 0. G.'E_.I.I GO '0 670 T •• " III • 
... Ca-"NUe 'II.CIIII. 
....... , ' •• C.'50 
I~' ........ I GO '0 .. II '.ACII.I 
c ,.&C .... 
c ......... . . ............................ ................................ '.ACI •• , 
C ••••••••••••••• ..a- - .A.'~ GAf. I~f F..C.~OID •••••••••••••••••••••• '.ac' ... 
... ... ~ ••••• 11) o.,a.JI'. G.,. '.&CIIS • 
... ~ __ TC" • ..... _ ... ,~ .WU, f! .C.~OI! D. G.'E .... • ca-o, • AOIM!'UCII" 
•• '0 ,~ . . . ...... 'I C~ .... E •• • .~, r.acl'.' 
.... " TUCII .. 
•• • "I ,.ac .... 
.. ? • .to, ............. , 'Y~. GA" ,UC.IH 
.~, ... Te ..... L.a, , flO '0 .... ,.ACII.' 
.. '0 .. , '_&CII •• C .................. ..................................................... '.ac.IA. 
C , • .a ... 
... ........ , ••• Te ,.&C .... 
• • • ' •• CII .. 
• Te • ., ....... ,~ ,eacll_? C_.~MM~ __ ~ ____ .. MM~ __ .. __ ".~ •• _________________________________________ ----'.At •••• 
C ,.aell" 
C ~ Ale S'_ ....... , ........ a.,'.... ""CII? 
c T.ae .. ?, C_·_· __ MM ____ MM~ __ .. __ ~~ .. MM __ .. __ .... ~_.~_~.".".~.--._._.~ ____ .. ~ _________________ ~.I'. 









• •• « ••• 
• " ..... l. ..... , , .. n 1 ft .. " 
, ... , .. , . 
' '' .C. !?II 
c C. ,".e,.,,. 
•••............... ....••.....•....•.••....••••........ ················,·.c,'" ( •••••••••••••• , •• ". - _.1,_",- _.1. \'ta,' .... "'" ,.. { , .. n,,.. , 
•• 'tP'~ • .n" ~.,.~.". • •••••••••••••••••• CI"~ 
.. J -n . ... '" •••••• j .. M.I. GA' , ..... , ' MA( ,,'O 
.... a O('\"1\ ' 0 , .~ ........ , t ,. t ~('I' ".e'. ( . At" • ''''' • C 6 ... ..,n, ' V AC I 'An 
.... . .. , 
""th • K 
(on ' 0 flo,., 
'''.CI ." • 
' ... e •• II' 
'''.CI'''' 




flo" 11f"«,, • 
" .. "" 
.. ,~ t tr C 
, 
T "~" . fO . 
, ..... 
''''''' f'I . IlM. 1 'fpt 
~ ( • • ( ·1 ) l tt 1\7 '" 
t "'~ f\w - t l tl .., .,. t: f (';A T. 
.... " .... "" .oa, .. , r. &1' ..... ' 1. 'Y P' '' (t ' ,H 
, yflt LI'I If ••••• ' , 
' ... r I '''flo 
, ... " "" 
, ... A .,,... 
'''. C I' .... 
' '' .C,,'IO 
T I ~ Art '91 
1 ~ A, ( 11 Q? 
, ~ . r ,. .. , 
t.-e- .... .. C l IQ. 
I lI A C II"; '" 
' '' 6 C Il q" 
1 ., 6 C . 1 Q 1 
( r a •• -~~ ~~; ~- : = %% . E= l R . Cl 1 Q~ 
p u r l , ..... 
l q . C I ? OO 
9.':1 't i' ~- - - - - ---- - --.--- - ---- - - - -- --- ------- - -- - - - - -- -- - -- -- -- --- - - -- -- -- - --- --! : : ~ ::: ! 
( .............. .... f n., ~ IIi:F rlFtJ l ,h f f • • ., I I 1"' . C I ?0 1 ( . .. ~ ~I , "'~",!I V l ll t. C; L .... ~ ," ' .I "ilf .., .. n •••••• 1 Q . ( ~Oq
(---- - -- -- - --- - - --------- - - - - - --- ---- - - -- -- - - - - - - - - ---- - -- ---- ---- - -----: ~ : ~:~~: 
~Gl ~ • 
I"n .... . ,11 * ,. r-
on ,. ~ o JS . ..... (d 
I F ( f A T AfJ l ) . ~o . 
C "" .... T I '" It" 
TIU C ' ?O 'l 
-ro" C 1 2 0 Q 
F a C I?I /) 
H aC I ? " 
flUC I? I? 
"'" ~ '~f til. . (". 1. ~ , r.n T n ,.,,.. ,.. TI.t .CI ? l ' 
~.' '': '''C K ) = " AfAtJ.. TI.#"( 1 21 4 
~------------- - ---- - -- - ------------ --- --- - - -- --- - -- - -- ----- --- ---- -- --- - ! ~ : ~ : : : : 
H'. C I?17 
. I F ••••••••••••••••••••••••••• r QAC t 2 . R C •••••••••••••• C; T"l • • sllqSC~ ''-' l n t= F -=FI ' I ~ 
C (- - - ~---- ------------------ --- - - ------- -- ---- - -- - ---- - -- - ----- - ---------;:: ;.: : !~ ~,.." J~ :: ,'" • I " 
IFf 1 ~ , ' F . N .:- . ,)(", . ' ''~. I , ' . 1.F . I 1 /" , Til - . )01 1' T&;fA ::1? '" 
,,.. "I "> . ~/: . I , f; n Tn " "' ''' YPA(t22? G'~' t.t.1 1 : ,ua~l~~' HI AC 1?26 
.., ,n .... , •• C. "!' 
.-•• , •••• , •• , • J , •• C." • 
.., ,n .... , •• C.~'? 
.... INCf.J',.' • J ' •• CI". C . ______________________________________________________ ---' •• C1". 
C , .. ".SO 
C •••••••••••••• ST~ suesc_,.T 0' GA' •••••••••••••••••••••••••••• ·······T.acltJI 
C ' •• Cl'l~  ______________________________________________________ '.ac.'I' 
... DO ... J •• ,.N. ' .. CI'.· 
,P,"".J.J.' ..... , Gn ,n II.. ,.act.:." 
.."eJ.JI •• , ~C'." SO ,. ?ee ,.acl'.? 
... CGII"'" ' •• C •• I" 
NO C........ ' .. CUM C-------------------------------------------------- ~---------------------, •• C., •• C '~I"' C ~.c" .- ALL ·"If •• · .AT •• ..., c~ .. ' . .... '''C''., C .,~ -.c.I~'. ~_ GA,a .Na' .... ,N. .~...... , •• C ... , 
e .... C! •• 'a GA'e.'c .... ONaN'. ~ •• ,IITO • Uft. , •• ,,"11 
C IT'" SUOK.'~' 01' GA'. ~not I!ACM ....... UTI .... ,.acl"~ 
C c~'" .s ••• Te "'''' ·~ .. O 'a'. 'UC .... 
C Nac."" 
c: __ .~ ____ ~ ______ ------------_-------_--__ '--""-----'------------------~Y.ACI .. . TttaC ... . 
.,1 •• pe.c .eo_ ., GO '0 ... 
..co • NC .... 
,PI ~ •• T •• , NCG •• 
.,a •• 
.,- .... . 
.,. ..... NC 
1M' ., .. J • • J-.'" 
DO " •• J."NCO '~IOA'.CJI' . eo. C~CJ" GO '0 ?. 
n. CGIIT'''''' 
.. . " ... 
TOAe .. .. 
'!lAC'''' 'IIAC'"I 
, .. e ... 1 
, •• c .... 
, •• c .... 
, •• ci ••• 
,.acl •• ? 
~CII~8 
,.ac .... 
, .. " ... 
c c ............... ........................................................ ,..c ••• , 
c •••••••••••••• e~ - c~., ...e .. ouc.,eo NOT PDUNO ••••• • ••••••• • • '·aCI .. ' 
... ~ ...... , •• '.'JI' • •• 'e , •• c.,., 
... ~ __ TC' • ~N' .... - ••••• - ". ...... ' .0 ~_ •• ,e • .... TtI.C .. .. 
• ....,~...,.., . .. , .......... I ,.ac .. .. 
_ '0 .,.. , •• c .. .. 
c .............. ......................................................... ' •• CI •• 7 
C '.AC ••• • c- ______ ---------------'.acl ... 
c , •• c •• ". 
c ••••••••••••••• ,n.e ~ •• , ~ ...... ~., ••••••••• ~ •••• ~ ••••••• y..c •• ?1 
c ,-.c. a.,. 
e-••••• --.------------------~------~~----------------------~.~.~._._.~._~ .. ~-.-~ ... a 






• ~. ,... . to t. , 
, ... ",,- t • • t U . (l 
(" .. t I , . ' . ? 1 • ~I 
.. 0 1" ' ? J 
"7 '''' J. • .... . . 1 , 
I " , ,.,. c. ."... f" • 
'. ' .... 1 , , . ' ," r 
" I' , ,' , ~ , 
, ' . .. I .... ' I . , , I ) 
r.n 'n , I 





\t I l " \ 
-----------. - - -- - - - --- -- - ~ -
1 , ? 
I n, 
, ' . 
I ' .. 
, .... c" Pt. 
'''Of' ? 1? 
' ... .. ( . 1? .. 
TW"C,,?9 
, .... c',. .. n 
,,, .. C,,. .. , 
' ~ . C ' 2 "" 
, "·n " .. . \ 
T~ . (" I"" . 
T IJ ;' C t "AI, 
1 "' ''~ ' ? H ~ 
- ------ -. - -- . ---- -- -- - -- -- --- --- -- ---- -----T A' 1 ") "' 7 
" •••••••••••••• r " •• ' 1 ' " .: ~ I 1 • I' .... ... 1 • I I' A t I " A lii. • N 1 •••••••••••••••••••• '1 AC 1 ;> .. t. 
, 'l A C I -· · ~ O (------ ----- ------ ----- -- --_. _-- ---_.- - - · ~- · -·-- · -- - -- - , · - --- T I. II ' 1 'QI 
" I , ' ., ,~ , -.. .;:. 1 . ' t 
I "', (" '1' 1 ft • .1 f l . " . U \ t~ 1 'I -, I 
, \0 t Ll""" II' 
' 4 0 .. , ..." , .... , . 
~ ,n 1 \ 1 ,....., ('\ 
H j 1 ft ? 
1 ~.J\ I ;>Q i 
l o# lJo(" l ... q,. 
I I, A r I ;> 1, .., 
I I ~( 1 ? Qn 
' ~ A ' I. ) 1 
l i~ A r l "' QH 
_ __ _ ___ • _ _ __ _ __ _ _____ _ _ ___ _ _ _ _ I ~ A r l ? l ~ r ' 
t .... .. ... . .. ... ALL (, AI '" CA r~ 'J .. W"'A I . r .... · c • . · .. 1' . • , fI.(, ... • •• ••• " •••••••••• T ~ II r I 10 I 
( 
c 
Q : , '" 
t ~ ( .... ~, I . -(l . O I , 0 ., 
""toI 1 1 ,. t '" . "" 0 7 ' " 
I 04 AC 1 , 0 ;1 
__ ____ __ ___ ___ ___ _____ ___ __ ___ ', .".1 ", I to ' 
r I.? a (" 1 "lo ", .. 
, I .. A e 1 iO 
- - -- --- - --- - -- - - -- - - ---- --- --- T ~ Lr l JO n 
'. 1 :. ' 'I f- t-, I '. &-? . " j,.; . 
- - __ _ _ __ _ _ _ _ _ ___ • ____ ___ __ ____ r J ~ - l l( I A 
1 oJ A r: I "lo (} C4 
• .:. 1 1 .. • Q ~ ~ IJ \ f l . et A 1· .. ~ 1roI ( t ... t ( I ) ) , P I ' I • 1 ~ ! , ' , k I ) 
T L. I\ " 1 .... fI 
1 u. r , 1 II 
1 ; •• ( 1 , I ;> 
1 ... (" .1. ! ~- nQ\'A' (.1/ .. ... .. . ·'..., · ... 1' · 11 " . 'F " I\ N f .... ~ . '·"'. t-\ I ' . I ; .,. AC.ld ~ ~ AT I ~I 1~ . 14 . 2~ . ... n '~ X . ~ Q . ~ . ~ ., 
.., ,~ ? ''-'''''' ' 1 \ 1~ I\ C "' 4 C---------- ---------__________ ___________ ___ ____ ______ --- - - - ----- ------- '~ . (" . l l ~ 
Ic:' ( t< ? . F I) . 0 I r.0 Tn I'" 
WRJ I F( " , ,( I ) 0<2 
,, · t.,t;1 
.... 11 " • P'I . , . ( . 1>. ) " N ..J , 
... '\~ 5= OAM" ' (// / .I t) ), .· ' ' TJ\L , q ,"'lII f'-l !l F A t 
I frlfH' t-4" ( ... T~ ', I '; ' I ". , 
I f I I .... 1 "T • F t) . •• • ,'., I f n w: Q 0 
'N 'P •• 1,' I ' I 
. '" •• ! .... / • ' ,, ' , f l, 
, - I , (' 1 , . M 
r ;, I. (" 1 1 . Q 
' _flr 1 ' ;;0 
"'>0" .:> I 
I' ~ . r 1 ", ;> 
I . , .. r I ," " 
- A r 1 "" C------------------ ----------------___ _ --- - I ' 
C 
C HI'" , .. , .. nit ... ,,, • ...." , ... fI .. ' ... ...." C--..." '!laCI ~' C "M .. ' .... eo TN«_ '.-Cl ..... C '.ACU •• 
C--------------------------------------------------------_______________ '.ACI ... 
.. IT. , • ••••• , T.TL' T!IaC"" 
.... "06"'''' ,., •• , ....... , ' .. CI'" 
... ,., •.••• , ,.ac •••• 
••• "_T"~~~ ... " ............... ",,, ........ ,. '.aL" _L_ '''I' •• c,aae 
,c."': .n •• TMAT ...... , .... I1\f .... UTI ... C ........ , ..... , ,.. T!laCI'" 
, ••• .,.. AMIJ C ........ ". , ... , no .. , .......... ".... "ACU .. 
"'T".' ... , '!laC" " 
... I'_T"~ ........ ... '''II! •• , ••.. , .......... ' .. III C ..... IIT.·~fMC .. .. 
, NO. 5...,11 , • • • • • weac 11M 
• ? • , • • • • _ , 'eAC' .... 
• a.' • nt-C ... , 
L." • ,. , •• C ... . 
00 N ••• ,.... nt.C'''. 
00 ?. ".1... nt-c," • 
• "'5,N".J.II .Nt ••• 6ft ,n ,.. '.AC'''' 
.I, • .1-, , •• C, ... 
eo Tn ?.. ,ue, .. ' 
? .. CONTINUf! '.ac," • 
.I, • Nt '!laC'''. 
? ... _. L'" .LT. ? , 50 '0 ,., leaC'''' 
.. " .. , a .... , '!laC'''' 
_IT., a. ... • ...C, ... 
LiNt • I ,.ac .... 
N? _,T .. '4 •• ,., I ..... , ... , I' ,.-C, ... 
.,. ___ T".I. ~ ... , ,.ac, ... 
L'" • L'" • • , ... C, ... 
, .. , .T"~CI' ....... , 50 '0 ,.. 'OAC'''' 
1#' .,.ca .•. 11 ..... , "n-, •. 0" .... , •• ,........... , ... C, ... 
, .. , .'.f' .•. " .Nt •• , ... , ., ••• ,. ...., •• '.'.1 •.•. '., ,.ac, ... 
••• _oe-aT, '.' ••••• , '.aC .... 
... ,. ne leaC'''' 
7 .. '1" .I, ••••• , eo '0 ,'a ' •• CI ... 
_.,. , ••• ". , •• " .. '.'N'.'.I,"".I.' • .I" ,.ac, .. , 
.11 ..... Tf '.' .0. oca ... It ,.-c, ... 
??O .I' • .I' '!laC'''' 
00 ?? .1-"" 'NC'''' 
,,, ,.,N, •• J •••• Nt •• , 50 '" '"~ ntac, .. ? 
.I, • .1-' , •• C .... 
... TO Y?!J ,.-c, ... 
?? CON" ~ ,.ac,.' • 
.I, • .. , .. C .... ?" ... , .,.w., I ........ , 50 '0 "~I \'1IaC'''' 
, .. , .,N'I., •• , ........ " •• _.0', ~ •• ,., •• ,.... -..c,." 
..... IN"., ........ I .. ,... ..... •• , •• ,...... fMC"' • 
• " ...... " •••• :J. ... '1tAC'1" 
eo '0 ?.. nucl.'. 







.1I •• IE' ..... ,1 ,crlOl_.I<"", •• J., I I . J .I .J II 
• •• ,.011.41 " '.' P .... 10,,1 A .. II 
Gn 'n 1110 
" • • ,. 1 ~, .fQ. 0 I ".,,.1 II ..... I ST a ll 
• ,. "_.41 " ' . ' IJI all 
Tll a c 1l?1I 
TNAC ll?9 
TA a c I l . O 
"UCIl •• 
'110 COOfT! .. ~ Tll a c IlII' ~ - --------------------------------------- - ------------- - ----- - --------- -~: :~:~:! 
c ," a CllII& 
C 
PA,,,, 'a"L~ ". C,Aa .. A .. n 'n .... o .... "S A .. I' ' .. F C.A"S '"ACllIl6 













L '''1' • "0 
I~' LINf .Ll. ~~ 
.AI' f Ih,600 0 1 
L ...... a 
P,, '" .AII E' ... 9 1.\ 
9 1 3 fOil ... '"", I 
LINt . LI .... f • '3 
790 . A,l f ' ".914 I 
.." . ~OW"A'C '2., ' t-t:.f-ns 'Ht-Sf r. ATJrt, 
, • NO . (.AT F I 
, • " n . CQN""n .... eN T 
L '''1' • L I .. f • , 
" . ..,. , 
1Ft frrrfc n .. p .GT. frrrfG » I( z HcnMP 
nf) ".0 I • 1,1( 
I ~ fl. G T. ..... c. » (to . (1 ~,o 
00 795 J. I. N, 
I" ( GOUT ( I. J» . Nc . n , (".0 TO 79~ 
Jl t J - 1 
r.0 TO 1100 
'95 CO .. TI .. " 
Jl • N, 
AOO IFI LI .. e .LT. 1~ I GO TO 80" 
.AITFI 6. 9 0? I 
.IIIT FI ... . 91. I 
L IN' • , 
If I JI . eo . a I ~O TO ~O " 
7 
104) , 1Ft- Ens T ... t.:~f it " TES ' / 
l "'. , .,Q. 
.. ' /) 
~I S 
.... TEI I>.9I S I I. G .. n ...... 'oI GATI' ..... lr.nll T ... J II. J : I .JII 
~OAw .. TI/I!I. la Ah. 31 4111 4161' 
1106 
"07 
Gn 'n 1107 
.IIIT E 16.91 5' I. G .. 'E .... I I I 
.AITF I h,92' I S TAll 
,'f '" 0 
IFf I .(.T. NCOMP ) Gn Ti l 835> 
GO Tn "IS 
"10 . ,,. • 
~ 1 5 DO ~?O J • I.NI 
I fl e rnllTe'.J) .Nf:. . 0 , r.(I Til ~?tj 
.11 • .1-' 
Gn '0 "S 
CON'INUe 
." • N' 
I '" I"" .Ne. 0 I GO TO .10 
I ". .I, • EO. 0 I GO '0 ••• 
.. ITE. 6 •• ,,, I •• CC)eI"-" I • IG.T.NMI COU' . I.J".J-I.JI' 
"oa-.'. '.' SS. IS • • •••• ". . ....... 
50 TO .15 
.. ITE. 6 •• , • •• CC)eI~NM( II 
"IT~I 6 .... ST •• 
50 '0 IllS 
,,, 
• LiNe .&.1. 
.,  I 50 TO .11 
.. ITE. .,.01 I 
. AITEI 6.9 •• I 
LiNe • 31 
'''1 
.I' .EQ. 0 I GO TO .,. "IT~I •• 9'., I •• COM~NM I' I • • • • '.NM.Cau'CI.J.I.J-,.J, ' 
"INt •• TI 'S". • S. A • • •• " •• 1 •• .... 
GO TO IlI5 
.. ITE. 6.9." • • , COeI- I •• 
•• UEI 6 •• " I S' . A 
LiNe. L.Ne • 1 
CON'IN~ 
ItI!TUltN 
Tll a C I 3 9 0 
'A ACll91 











'"ACI A0 3 
TII A' 1A0A 
'"ACI40 S 
HU'1 4 0h 
'"UC 1407 






TI' . C 141A 
TlUCI41 S 











T" .. \: .A,7 
""C,A 211 
'.ac, ••• 
, .. ".,. 
, •• C ,.,. 
, •• C ,.,. 
,.ac ,.'1 
, •• C ,., • 
, • • C,.,. 
' •• C,.I. 
T • • C,.I? 
T • • C'." 
, .. ".,. 
, •• C .... 
, •• C, ••• 
, •• C, ••• 
, •• C, •• , 
" . C' ••• 
' •• C' ••• 
, • • C •••• 
, •• C ••• , 
'UC ••• • 
, •• C ••• • 
, •• C . . .. 
" • • C, •• , 
, •• C •••• 
, •• C ••• , 
, •• C, • •• 
C c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• '.ac' ••• 
C •• •••••••••••• ~ •• 1Nt - ~.E •• TU ••• OIJ. NO ' L • • " C •• O INt O'Ne' O., •• •• ••• ,··C . . .. 
M!J .. ITEI • • • 0.' , •• C ... , 
... "oa-. T.' , NO "L • • T" C •• O 01 0' ''' •• ,. I~"'."" , •• C .. .. 
• TOP '.AC .. .. 
c ••• •••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••• '.ac' . .. 
C ' .ACI ••• 
ENO , •• C .... 
--.. -........ ---...... -...... --........ ---~-~.----
,. -
• ~ 




r..... • .... '~. - ~. .. 
. - . ;t... . 
, t' . 04' • w:I":- ... . '.. ".t) ,"' .. .. 
• j 41 .. . 'S} ~ .< . 'Ii....' -".~.~ "- <-~~~ ~ .. ~ *' . • . . : .• "', _. ':.- .', S , 
r 

























































p - - --
APPDDU. 
PUUOSE OP pwoGIAIf 
This proar .. perfor.a a Moate Carlo st.ulatioo to identify the .iniaal 
cr1tic~ paths of a fault tree aDd to estiaate the probabilities 
A fault tree is a dia&r.. that provides an orderly 
pt~on of tboee reiatioashipa between possible events within a syatea 
can reauh in a specific failure of the ayatea. The basic input .. ata 
a tree are prtaary aDd secondary coapooeot failures. Sucb failures are 
y tiae-depeadent aDd iDdepeadent of eacb other. In tbis proar_. tbe 
to failure for a ca.poaeot is ...... to be a raDdoa variable with an 
tzpoo.eotial distributioo. '!be relatioasbipa between events and tbe UDDer in 
they _y ca.b1De to produce othe.r "4!Ilts are described by loaic lat ... 
typea of pta are alla.ed aDd described in the input section. 
A cuUet is a set of baate inputs (cOllpGDeDta) wbose ca.bined failure 
ruult in occarreace of the top UDdaired "eot in the tree (tbe specific 
"'.t_ failure repr .... ted by the f.w.t tree). A .in1 .. 1 cutset is a cutset 
which the top "eot in the tree vill not occur if any ooe of tbe coapooeots 
failed. A f.w.t path is a set of ptea thrOU8h whicb co.pooent 
Critical patba are those fault 
tbat cootribute s1piftc:.Dt to the probability of tree failure. 
The proar_ applies the technique of iaportance ...,lina to reduce. co.-
tille reauir-..u. This technt..- cooaists of aodifyin& tbe coapoDent 
distributioDa so failur .. occur prior to tbe prescribed ead-of-
tille, with a Ja1&ber probability tban for tbe orilinal distribution • 
• after tbat tille. with a corr .. poadin&ly 10lMr probability_ .ecause this 
1Der..... the perceat4lle of ayst_ failur .. obtainad. aiDtaal cutsets 
are detected with fetMl' triab. Tbe proceclure also acts .. a .ari.aDce reducina 
tec:baJ..que aDd. thc .... tM .... of --labtilll fuactioaa, prcwU .. aD UDb1aaed 
.. tiaete of tM 'la"~U1ty of falt-u .. failure. Tbe,..r rule 18 ued for 







jay aa.ber of probleas (trees) .. y be stacked, and any nuaber of c •••• 
per tree (different forcina par-.eters) .. y be run. liuMer of triab, rando. 
....... r coutant, and a18.ion tt.e .. y be chanaed. For eacb probl_. tbe fol-
lowtac reatrlctioea bold: 
1. The total .-her of coaponent • .ust not aceed 1000. 
2. The total auaber of g.tes au.t not exceed 2000. 
3. 110 aore than 100 randoa inhibit gates _y be used. 
4. 110 g.te _y have .ore than eigbt input coaponent. and daht 
input ,.tea. 
s. Priority ,.tea .uat have two inputs. The.e inputs _y be two 
pt... two c:oaponent.. or one of eacb. 
6. .endpp inhibit g.tea .. y have only one input otber tbaa the 
.. eoc18ted probability. 
7. .., pte or cOllpOnent .. y provide input to • aax~ of 
four pte •• 
•• The ..-ber of ,.te. .long the patb fro. .ny caapoaeat to tbe 
to, of the tree .u.t DOt aceed 100. 
The ,roar .. viII au..arize re.ult. and terainate prior to coaplet1Da 
tile r ..... t ......... t of tr18b if the tree f.U. becau.. of hou ... alona or 
if tile hr of d18tiact aiD1Ml cut .. t. ideatified aceed. 500. If. 
2 
APPIJI)U B 
aln1Ml cuts.t cont.ina over tea caapoDeDta ad bou .... it will be taeond; 
and tbe trial will be could.red succ ... ful. The ___ of .ucb ..,_t~. JaG.-
ev.r. wl11 b. counted ad ,riDted out. 
Ill • OPDATUG IISTlUCTICla 
The pro,r_ 1. wrltten 10 POUUIf IV for tb. 1111 360/6S. 110 41ab or 
.p.cial t.pe. are ...... Approx1Mt.ly 310,000 bye .. of cor. are r ... tr ... 
IV. IlUVT 
A. 00IIPClUII1 nns 
two typu of beau iDput. or CII" .nt. are ....u. .. 1t7 tM pnana. 
1. It ....... C.,ODeDt 
A ac ...... d caapoaant fails n:riDa • trial ( •• t.alat" -tau. 
lenatb) .ccor4iDa to • f.ilur. tt.e raDdoaly .. l.ct" fraa .. a,a ... tia! die-
tributloD. 'lb. uaer furD18bu tb. failure r.t. ( ..... .....-..r of fa11a~ ~ 
81111_ tt.e uaita. DOnuly bour.) for ucla .t ..... CII ..... t • 
2. 1Ioua. 
A hou •• ia .1tb.r alway. _ (1 •••• the .,at- .tat .... na.t 
by tb. bous. aiatii for tb. nr.U_ of tbe a1aai_) or alva,. off for tile 
enUre •• t of trial.. Bouae. are u •• ful iD 4.t.r.1D1Da -.,at- .ffect. _ 
tr.e f.ilure by perBttt1Da .~l.tlOD of th. r ... iDd.r of the .,at .. witb 
that sub.y.t_ in • prucr1be4 OD or off .t.tue. !'be UHr tunt ..... eM 




I. CAD nns 
The loaie of a te deteraine. when it fail. on tha baai. of tbe 
fdhara .Ubaa of its input. An input to a ,ate _y ba either a eo .. ooat 






C. IJIIVr CAIDS 
~ 
An OIl ,ate i. faUed if aDy ODa or .ora of 
it. input. i. failed. 
An AND ,ate i. failed if all it. inputa ara 
failed; otherwi.e. it i. not failed. 
A ftloaIn ,au is l1a1ted to two inpuU. 
It is fa1.led only if both inputs ara faUed 
and the failure. occurred in a praaeri'" 
order. 
A UJID(M lIm lilT ,ate ba. only ODe input 1D 
addition to an a •• igned prObability for the 
inhibit cODditiona. At aay particular tiM. 
it is fa1.led with that prObability oaly if 
its input is alao failed. 
The follow1n& input carda are required for each prObl.. (UDl ... 
eoc.t .. optioDal) in the order iDdi.:ated. T1ae units are DOted .. hour.. but 
.., tiM uait is acceptable if uaad c:.,naiatently. 
1. Titl. Card 
Col. 1-72 Any alphaDueeric ldaatificatiOD d .. ired 
to identify the ,robl_. 
4 
AlP_a. 
2. CoDuol can 













4. LAn cad 
Col. 1-4 
.... r of triala to ... na ,. cue. 
lleak 
..... "'r CoDatat - ..., .... laue-. 
If b~. ,rotr- ••• En 1357 •• Dtff ... 
coaeUDta wU1 pIG_c •• iffenet •••• n. 
of r"'- I tara. 
I~ 
lliaeS- 1-.'" 1a boua (I I ... ). 
ec. t.--' .... - l."--J"'''. r~., clauec'ft .. , .... if a ~. 
lleak 
.... atatllE. 
(118M if _, a .... ) 
0- ....... , 
1- .... . 
Il.ak 
.aUue rata - tar of lailana ,. 
atlU_ ..... (I f.-c, rspc~-) 
LAn - Jw'!ca' ..... of D • - , ...... 
s 




Cate Na.e - left-edjuated. 
Firat character of aa.e deter.1aes ,ate type. 
R - OR gate 
A - AND gate 
P - 'RIORITY gate 
I - IAKDOM 1REIIIT gate 
Blank if DOt priority ,ate. 
I - fir.t input given .ust occur firet. 
2 - .econd input given .uet occur firat. 
Nu.ber of input gate. to this ,at •• 
Nu.ber of input co.ponents to this .. t •• 
Probability of failure if UIIDCII UIIUIT 
gate; otherwi.e blank. 
Blaak 
Na.e8 of input gate8 and cOllpOMnt.. Gat .. 
li8ted fir8t, ca.ponent8 .ecGad. ..... l.ft-
edjuated with one blank col .... after each 
sill-columl field. If JlGre than d.abt iDpUta. 
contiDUe on .econd card in col.-. 11-72. 
6. ..1ft Card (Optional) 
::01. 1-5 
7. L.UT Card 
Col. 1-4 
PIIRT - If included pro,r .. will print out 
all .ate. and their iaput. aloaa 
with .ate. to which each Ca.DODent 
and .ate p~ovidea input. 
LAST - Indicate. end of .at. carda. 
I. ..1ft Card (Optioaa1) 
Col. 1-5 PUJIT - If includ.d pt'osr .. will priat all th. 
failed .ate. for th •• fafeel eutaeta 
for each of the follawi.. ford .. 






'.elM'. ter card. (Ae...., ..... ir"; .. ~r". 
!be proana will .... a _111 . of 
20 f.d .. par_cera f. a ,..s.1a 




'ord .. ,._ter a (0 ca ~ 1) 
CUIP CUd (OptiODal card; ca'" ..... .., .... r of 'tS-.) 
CoJ. 1 ... CIIdGI - ID41cate tIaat eM Mat ca"d 1. a 
.. coatrol can. (lee I.,.c eana, 
Seetlon b.) . 
11. Control ean (O,tlaaa1) (AMiU_l to latt1al Coatrol (".an) 
' __ t fOl' .wtttOM1 - "'F' can. 
12. .. CUd 
Col. 1-' 
A. Iada hoIt~ or Tr .. 
.. - lMicatea'" of .... t.. 
1. Title at top of eadl .... . 
2. ....r of tdale. r.-.. ..... coutat, .... 1_ 1._da. 
3. 
4. 
5. 1Ioua ...... aM probablUty (1.0 or 0.0) -1pIaII. 
6. lDhibit .. t .. ad the uatpet ,rabaltlUtl ... 
7. ~.r of .. t •• input. 
I. (OptiODal) Gata __ .. tMlr con.., ....... 1 .... at.I 





I. For Each ea.e 
1. ea.e nUllber. 
2 . Fordna paralleter for this case. 
3. (Optional) Failed gates for each aini .. l cutaet. 
4. Cutaet rank, cutset nu.ber, calculated probability of 
failure, n~er of occurrences and cOliponenta c:ontaiaed 
in each .1niaal cutset. 
s. Wu.ber of trial. cOllpleted, nu.ber of ay.te. failure •• 
percent of .y.t .. failures, DWlber of aini_l cut.et. fo_ • 
..t ""'er of s,.t .. failures cauaed by ai~l cut.eU 
of ower ten ca.ponents. 
6. A calculated probability of aystem failure baaed on the 
identified aiDiaAl cutaets and their orilinal tt.. to failure 
diatributiona. 
7. IaaecI on bportance aa.pUna; esU .. ted probability of 
.,.t_ failure, ita variance and ita standard error. 
• 
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